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(54) CULTURE MEDIUM AND USE OF THE SAME 

(57) The present invention relates to a medium for 
culture, containing human serum albumin (rHSA) 
obtained by gene manipulation, a method tor culturing 
an animal cell, including culturing the animal cell in the 
above-mentioned medium for culture, and a method for 
producing a physiologically active substance, including 
culturing an animal cell capable of producing a physio- 
logically active substance in the above-mentioned 
medium for culture to produce the physiologically active 
substance and harvesting the physiologically active 
substance from the culture. The use of rHSA having 
constant quality has led to the effects of retention of cell 
proliferation capability and production of physiologically 
active substance, which are of the same level as 
achieved when a serum -containing medium and/or a 
conventional serum-free medium containing plasma- 
derived HSA are/is used, as well as stable quality of the 
medium and ensured reproducibility of the culture. 
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Descripti n - 
Technical Field 



[0001] The present invention rSates t6 'k } mediurrffbr 
culture, which contains human sc^um albumrn obtained 
by gene manipulation (hereinafter ^ efeb Teferred to » 
rHSA), a methcxlslbr cculturing animal cells • using ' sk& 
medium and a method for producing and harvesting a 
physiotogicallyactive substance. : - : ii <' - : -v 

Background Art 



[0002] Vvlththepi^ess^ofDr^^ 
nique in recent years, methods . fer ' prttfudrig'a physio- 
logically ^ active substance duett afe prbtein, as a cell 
product have been investigated. Whfle culture of animal 
cells is critical for 1he>$ftjdtid^ of -si^e^iSfttduct.^ 
cell culture in: an ^industrial v scale requires a^great 1 
amount ofa medium. ' v ro 

[0003] : There have been conventionally u^ed af great 
variety of media for ^ grovwr^^roSferafing) ^imaicelfe* 
which include : Dulbecco's 1 mocJffied' Eaglet medi'urit 
(DM EM) [Morion, -H; & & ff970) In^vftrb 6; v 89j, Ft2 : 
medium [Ham. R. Q (196S) PibcrNatl. Acad. Sd. USA 
53. 288]; RPMI1640 inediurti [Goding: J. Wr'(198G) J. 
Immune, Methods 39; 285; UAWTA^199 (1957) 519] and 
the like. These media ^ r^ire ad^n of ser^ to the 
medium for the growtii (prdWer^oh) - ^ 
Typically. feial-X ovine serum> ecjuinre 6erlim; human 
serum and the like need to be addefriri a cdhcerrtrisitioh 
of abou^ri-15%.' ^ r >c ^i-^^-^c v://;. v-:r- 1 i 
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[0004] - The use of a medium is 
associated with the itrilowihs ^bblems. ^ : r - ' : ^ 



ife' exj^isr*£ ri arid the cliltjni 



(1) ^Serum : rtcj 
beccnes cost*"^ 

(2) Serum varies a etwi&i kxs?wft^ls ? d^ 
geous for culture f d^uirin^r^^uc^*/ 0 Z" ^ - 

(3) Kirificatfal; vo^^ cuitu^Vc ,»natant of a 
cell product is\3hricu^ ? Ac " : « 2 • .v 

(4) The medium fc> a^Scjateo, *. £i i risk of provid- 
ing a- contamination source ^ 'V* iis Wia rttybo; 
plasma: V 
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[0005] Under -.he c;r<^;r^-icesf a^nSethoiJ ttir s 
decreasing the c^rum cor^ r 
been investi§aici± * V^'ever; dtcreaie in the seVuirt ,; 
concentration IcSds & >?k&nt dbgsaoation : 6f pt qiif-^ ' 

ration capably tf'thfe ce^cr eradicatiirf V£ ffie cell, 
which in'^^'-tesJKs :: ih" a" n^c^able deb ease irVthe^' 
yield of a ( desirei' ceil' product '-^fj p^ysioid^icaliy ; 
active substance siiaV as protiin); liSic^^eCTeasing 
concentraiion of the serfirvi ura'm^iiiWf 
unfeasibe. «--»: -* ^'-"-^ :r : r- 

[0006] * In view of ^e abcSfe, ^smm^frcHS? medium 
wherein colls can be cur t m^ WifriouVTi^hg 
capability in the afeence serum rtas befen drawing 
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much attention. 

[0007] Conventional serum-free media contain a 
plasma-derived human serum albumin (hereinafter also 
referred to as WSA) as an additive for maintaining prolif- 
eration capability of the ceil. The plasma-derived HSA 
does not necessarily has constant quality. For example, 
the level of a>ntaminant plasma-derived cc^nponents. 
such as £ lipoprotein, protease inhibitor fe.g^/a1-antii- 
rypsin and the like), carrier protein of metal or heir»e > 
(e g., tr^sferrih/ceruloplasmin, haptoglobin and the 
like), fatty add. calcium ion. tryptophan, c^keine. glu^ 
tathione, trace amount of 'meld ^ component and the like, 
varies from one prbducl lot to another. fhu^^ere% a 
concern that these^com^hents may eiqitert influence 
on the culture of animal feelis and the like* . 

f * Disclosure of ttfe Invention n ' '°; ^ 

[0008] ha^i^n rrade in view 

; of the a^ve-m^cxied proems. "and airiW at provid- 
ing a mi&ium'-for'^ quality, 
exerts les^ h^uence on th^ Culture, and in which cells 
1 can proliferate s^deritly ; * . t '\ ' * ; 

, I 0 ?? 9 ] , ^rtr^rc^ect*of frie present irii^i6n is to 
provide a rfiethod tor providing stable (having si^jerior * 
reproductoility) culture of animal cells. '[] 
0 [001 0] c A yet another object [tRe present inyentipn is to \ 
provide ^ method for' producjirig a phvsiologically^c^e ' 
substance in large amounts from" animal cells capable 
of producing tfie b^siblogically active subsfence arxJ 
. harvesting the. same. ' ' \ 

- [0011] The present inverrtdr^ ^have coxlucted inten- , 
sive studies in consideration of the above-mentioned J 
situation ^a^~il^i^ £ ttiEijt 'tKe .use of ah WSA (rrHSA) 
4 obtained rpy ^ne riiariip^fcrVas kn ? addrfiye for the r 
basal mecSuifn l^ds to .fetenfi^ '^pjkM^^^^-i' 
tion c^i^lrty of thelceil while maintaining th£ effect 
^during culture as achieved b/tne use oif* a plasma-!! 
derived * rtSA, c whjch resulted in the a>mpletibn of the / 
^present irWferrtjc^ri. in other worcfe. the use of rHSA h«av- A 

* ing constam ^^uality fw the medium of th^ present inyerv 
•;jion beneficiafly resiiris in less influence (fie,' ensuring 

reprodubtoiiity) on theeff ? * ' 

• [001 2] Accordingly, 'the present ihverrtiwi provides the , 
following. : - ; '" ' 1 ' iS v 7 \ ' 

ll ( 1 ) ^.j m ??!H' n *? r . pontaining a human ; 

senim alburiiin obtained fry gene man^>gjation. , 
(2) The medium fojr ojrture of the above-mentioned 1 
(1),^ containing, as a basal \ m^ium. DMEM ^ 
mecfeum. F12 medium or Rl^ll64o!mediuhx .; 

f (3) The medium for culture of the above-mentioned 
(1). wherein the; human serum albumin obtern^d I by 
gene mahipuiation ^is the . albumin produced by a 
human serum alburrari-prbdudng yeast. ..* 

(4) The medwrp for culture ^.th^afiwermentioned 
^ (1). further containing insulin. " 

(5) The medium for culture of ^the above-mentioned 
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(1). further containing peptone. , y* 

(6) The rpedium for culture of the above-mentioned 
(1), further containing transferrin. r: , \ ; , K ; ; 

(7) The medium for culture of th a^^ertiorted 
(1), further containing insulin, peptone and tr^nsf r- 

(8) A method for culturing an animal cell, compris- 
ing cultijrihg the animal cell in the medium of the 
at^e-m^ipned (1). 

(9) "the m^ipd of the above-mentioned. (8), 
wherein the animal cell itself is capable of produc- 
ing a physipiogically active substanpe or producing 
a heterolcgous physiolog^ by 
transformation by genetic engineering., ^ , t , - 

(10) The method of the above^r^eritipn^j (8), 
wherein the animal cell is a member selected from 
the group consisting of human : kidney , cpll line, 
hybridoma, leukocyte. Namarwa cell. BALL-1 cell, 
fibroblast,, lymphocyte, , human t .kidney^ cell, 
m^lanbm^ cell, Vero cell, Hela cell, CHQ cell, Wl 38 
cell, BHK cell, COS-/ cell, MDCK ^ ^L^ia^^ceHj 
HKG cell, r^se.mydomacell, ^ hurran jymphoWast 
cell, a parent cell for preparing v rw^ 
hybridoma,. dhfr deficient cell linfe thereof, HC3PRT 
defici ient ceil fines thereof and puateifi r^istept cell, 
lines thereof. ;[ , f . r r . 

(1 1) A method for producing a physidbgically active 
substance, comprising cujjurihg v , ^n anirr^l cell 
capable of producing the pj^iolog^ 

stance in the ; mediurri of the a^eHrn^ohed (1) to 
produce the physiologically active substance, and 
harvesting the physiologicajly actiye substance 
from^ihe.diitura "\. . . . V - , : ,^r 

(12) Jhe ^ metiiod" Cjf the^abcW^rr^^m^ jl 1). 
wherein the tfninriai cell itself ii c^He' of ^odiic- 1 
ing a physidp^icAily activ^ suW^bce pr producing, 
a het^roi^ous'phv^^ by 
Preformation by genetic £ngiipeerihg. \ .. t 

(13) The methbd of the Stpve-rper^^^^ 
wherein th^ physiolog^lly active sutist^CQ , is ^ 
member' ^^ed from tfie group ^conds^ing, of' 
prourdkihase, urokinase, . antitKrlprr^in-l! I v J tissue 
plasminogen activator, hepatitis : B r vii;us surface 
antigen, hepatitis prVS-B wrus surface ^htigen, 
interferon! OTlbhy'fofrYiatibn Emulating factor and 
monoclonal antibody. 

[001 3] The medium for culture of the present ion 
is subject to no particular limitation as long as rt contains 
a human I s^nim a^min ^ (rRSA) * otiaihed by gene 
manipulation." Speafv6[, examples; iri&udfe a I basal 
medium supplerfierrted ^vith rWSA. . ( [ , V s t ■ 
[001 4] 1 In the present ^vfer^ipn.lhe basai medium is a 
basic me6lum ;: whi6h ! i^ ; ' typically us^d aiWjcpr^ris a 
carbon source generally aSamilable for animal cejls^ 
and nitrogen source, jngrgfchic salt km the like tjfeit are 
digestable for animal ^Ili'^/VhWre h^e^ary, a.^ta! 1 * 
amount of effective substance m£y be adjpl<©d; ^i^i as- 
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micronutrient, precursor substance and the liker The 
basic medium may be any known medium for cell cul- 
ture, such as the above-mentioned DMEM medium, F12 
medium and RPMI1640 medium, which is particularly 
preferably RPMI164Q^^d|um.^^^ v ... : ■ ; 
[0015] Thje rHSA tp be.CQntained inlhe medium of the 
present invention i%subj9Ct>to no particular limitation as 
long as it ; is : a human serum. afourhin produced by an( ' 
HSAiDrc^ucing ,host prepared ;by gene manipulation: ^ 
Preferred is one substantially free of jcontaminant com- 
ponents (e.g., protein) derived from a production host, 
more preferably one obtained by cutturing an rHSA-pro* ' 
ducing host by a known means, and harvesting and 
purifying fro^ cell by 

known separation rjieans ^nd purif ipation means^ :\ . 
[0016] ; ; , Specjtec examples; ^ include thes following 
methoeL - : ; ~- •■.-i.r'v* ^. .'^ruvji.:- ^ r. r ..- 
[0017] ^ .Thejhost for obtaining tf>§: rHSA to be used in 
the present iny 3 entipn : is subje^to;no particular limitation 
as long as it is prepared by gene manipulation, tt may toe 
disclosed in known L pvblicatipns or one to be developed 'J 
from naw. fearr^^^ t^ i 
made rWS.^^^uct^e 2 bif gen^ manipyiation (ag.; E: 
coli, yeast B. ^ubtilis and the^ like^ anirnal cell, and the 
'.like. Particularly, the>hpst^^ a -yepst. preferably !the 
.genus , Saccharqmyc^- ^ \ S$ccharQ(ftyces< 
tcerevisiae) or; the geriius PjQhjaie.&i Pichiaipastoris)^ 
,.An auxptrophic^strain c^ antbiptio sensitive strain Hrrtay;> 
I be used. ' WJor^ J 
AH 22 strain .(^i-la.i«iJ),pr Pieh'mpmtori$} : 
1GTS 115 stran (his 4) i^ usecjL.: .oJ ; z^' ± \^>'\c. r 

: [0018] A method for preparing these rHSA-producing, 
hosts, a i^etr^ fcy, the 
host and a method* for separatii^an^ 
rHSA from culture may be known or analogous to a 
^jknown me*hod. for examp!^ r: ^nf yS/^Pf^cir^ ho&t 
vcan be prepared by using" a typical HSA Q^ne [Japa- 
nese Pater^, Unexamjn^ iP^ 
"(corresporxling to i^^g^p, 58^51 5 {cprrespondr 
7ing v to EPrA-79739) t :<.A ^5>7-(<^^sp^T(5ng tO -EP- 
: A-9l527)]rby using 'el HSA gen^ yapanese Pafr 
ent Unexamined, Puc .^^f^^p^ ^2-39^35, -Japanese 
^Patent Une^ri^p^d f^c^k^l^^ -fl«49ft (bofecoi> 
" responding to EP-A-206733)], by using a synthetic sig- 
nal sequence [Japanese Patent Unexamined 
Publication yp, 1-24Q19:| 5 ^^^ 

No. 540^15"^^-^ using : a ^erum 

albumin 'signal fy^enp^paf^^e^ 
ined PuMf^^lsia %W^j(^&^ ndi ^ to 
319641)J^ ^ J^Jrn^ratirig a recc^nart ^smW -on a. 
chromosome [Ja^ese F?^^ : tJneaamir>^ : Puy^ 
tion Na $rtt&&(^ tq ^^99455)], by 

fusing h^^ Hap^ese Patent 

No. 3-53$77 (cpiresporid^rig tQ EP-A-^O?^)]. by caus- 
ing mutation in a methand-containing medium, by using 
a mutar^ ,^X2 prom^ Unexam- 
ined Pubjjc^pnj/ibs. fh&^.'A'&^ 
sponding to ER-A-5^^)]r!by h e^ HSA by ,S. 
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subtilis [Japanese- Patent Unexamined Publication No. 

62- 25133 (corresponding to EP-A-229712)], by 
expressing t HSA by, yeast [Japanese Patent Unexam- 
ined Pubfication Nos. 60-4148? (corresponding to EP- 
A-123544), 63^9576 (eorr^ondingjto EP-A-248657). 

63- 74493. (wirespo^i^g to EPrA-251744)],. - or by 
expressing HSA ; jty. .j/?/^^ 

Unexamined,Put>ficatipn^ (corresponding, 
to EPnA-344459)]. : ; . a , : * "'V - \ \ ^ ■ 
[0019] ,Off these, the method causing mutation in a 
methanol^rtaining ? me^um - includes.; the following - 
steps. That is, a plasmid having a transcription un?fc<? 
which expresses HSA under the control of an AOX 1 pro- 
moter is introduced into the AOX r gene, region of a suit- r 
abl host by a conventional method, preferably Pichia 
yeast specifically GT^I (NRRL deposit No. Y- 

15851), to give a transformarrt [see Japanese Patent 
Unexamined Publication No.r2-;l 04290 (corresponding * 
to EP-A-344459)]. nJHs transfonmnt Has weak ps-olrfer-: 
ation capability »n. a methane: Medium j Therefore/ ihis*; 
transforms is;. cu&ired in %v^thar^KX>ntainirtg; : 
medium to causer mutation -fjxl :oi% prof rferab.'e ce!!s * : 
are recovered, The metb^no^cc^cent^at:on here is, for \i 
example- about 0.0001-5%. ^Therr^itim^rray be an 
artificial medium or natural medium. The culture condi- 
tions are 15-40°C. about 1-1000 hours. ^ v , * 
[0020] The rHSA production host is cultured by a 
method disposed in the abov^mer^on^d publications, i 
a method wherein high ttmcexiraticA colis and prodijc! 
are obtained hyifed battcr^culti^e,(:ami4>£tc-n culture) v 
by supplying high coneentrr lion glt:e6se or methano3 In 
suitable small amounts while.avoidirtg concontr£- ~ 
tion substraieJnh£>ition~af prodjcUos^Lceils (Japanese 
Patent Unexamined P^catk>n No: 3 83535);a method «" 
wherein ; aJatty :a:*i is sddediathe medium to enhance 
rHSA production f !a;_.nesc' Paieni^.Unexarr^ed PifelE- 
cation No. 4-293495; (corre^pcndL:j.io US Patent No; 
533451.? and i^A*5048 .J); <. ^the life r ? 
[0021] - The rHSA prodciced : / eulfcire treatment is teo-^ " 
lated and purified at suffici^l.tev^ *ftohi the compd^ :,4o 
nents derived from the host cell and culture components 
by various methods. For example, a conventional^ c 
method includes subjecting a yeast culture solution con- 
taining rHSA"to ccnTprcs^oh^;:ullrafhtraiion membrane 
treatment-^heat fteaSnriea: -^uliiiJilfc^ci^ n^nfcrana 
treatment, and further subjecting to column chromatog- 
raphy treaimei7?M>ftl; i cation //a!xc**ar^3r y k hydrophobic 
chrorratogrsf treatment, a coSunr* .l ; ch?orhsto^aphy 
treatment with anion exchanger and th&iike [Japanese 
Patent Unexamined Publication No. 5-317079 (corre- 
sponding to US Patent No. 544001 3 anc$ EP-A-57091 6), 
Biotechnology of BTuid Prb;etfisl ^1393; vote 227. 21^3^ 
298]. Ar method LncfckJin^ above- 
mentioned conventional method, a step of rtieiate resir* 
treatment or a treatment of boric acid or salt thereof has 
been alsa documented [Japanese ^ Fatent Unexamined- 
Publication Nos. 6-56883 and 6-245789 (both corre- 
sponcfing to US Patent No. 5521287 and EP-A- 
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612761)},, - , 

[0022] • Subsequent tp heat treatment of this yeast cul- 
ture solutionia sfream line method using an adsorption 
fluicfized b^ technique [Japanese Patent Unexamined 
Publication No. 8k 116985 (corresponding to EP-A- 
699687)1 "and the like can be also applied. The rHSA 
thus prepared and purified can be formulated by a 
known method such as sterilization by Heating, ultrafa- 
tration membrane treatment, adefitioh of stabilizer, steri- 
lization by filtration, dispensing, lyopNIization ^ the 
like. ~\ r x - 

[0023] The 1 rHSA is added to the medium for culture of 
the present invention in a proportion of about 0. 1 -5 g/L, 
preferably 0.1-2 g/L ' 
[0024] The medium for culture of the present invention 
may contain insulin, peptone, transferrin arid the like as 
necessaiy- ^ * - ... -/ t - , 

[0025] insulin is rfotparticularty limited as to its deri- 
vation, -btit a bovinfe^erived irisuliri or a rehbmbin&rrt y 
hiatian insulin is preferably used. Peptone is not pariic- 
ularty limited as-to its derivation, but beef-derived pep- ! 
r tone is preferably used. 5 A piant-derived peptone can be 
* also us^ad: Transferrin is not particularly limited as to ife; 
derivation, biit human or bdvine<lerived ; dne is prefera- 
bly used; ,f J - ! ■■ • *S ■■ <^lr -..U.'-.-i - 

[0026] Insiilin is added to the medium for ciiture of the 
present invention in a proportion of about 0.1- 10 mg/L, 
preferably 0.1-2 mg/L The peptone content is 0.1-50 
; g/L, preferably 1-10 g/L, and the traiffefenin cdnient is 
0.5 : 20 mg/L, preferably 1-15 mg/L. 1 ^ 1 

[0027] Theinedium for culture of the present invention 
~ may contain hypaxarithine (0.1-100 mg/L), preferably i- f 

20 mg/L. thymidine (0.01-100 trig/L), ^ preferably 1-10 
^n^/L, selenftOTi (0:01-100 pg/L), preferably 1-10 ng/L, 
and a-tocopherbl (vitamin E; 0.001-10 mg/L), preferably 
0.01-0.5 mg/L, where necessary. 1 1 " ,J 
^ [0028] When animal cell trahsforrhed to have a vector 
}containnng a resistance gene is to be cultured, a seiec- c 
"tion agent corresponding" to the resistance gerie con- K " 
taihed in the vector may be further added tathe mediuk 
to keep plasnnd trahsformatiori itable. The Selection 
- agent may be those krown to those of ordinary skill h 1 
the art/ such as neomydri/ hygrori^dn; rracopheholic^ 
acid, hypoxanthine, xanthine, aminopterin, methotrex- 
ate ^(Ivmo and derivatives thereirf. " ' p ^ - ; 
[0029] The animal cei! thafcan be cuto 
medium [ for -culture of the presert-' ihventiOT ma^ be ^ 
capable 'of producing ph^bldgicaliy acWe sub^aride ^ 
by itself, r or may produce a hetwdlbgbus fihysiologrcal^ 
active substance by transfor rhation by genetic engineer- 
ing. The cell capable of producing physiologically active * 
substance by itself may be. for example, hybridoma that 
produces monoclonal antfoody. leukocyte, Namafwa ; 
cell or BALL-1 cell that produces interferon (IFN)~a. . 
fforotola^t that produced 3 IFN-p. lyr^hocyte thai pro- 
duces I FN^ human kicbiey dell that "prdduces prouroki- " 
nase or urokinase (proUK or UK), melanoma (eg., 
Bowes cell) that produces tissue plasminogen activator 
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(TPA) and the like. The established host cell to be trafts- - 
formed by genetic engineering may be, for .example, 
Vero cell, Hela ceil, CHO cell, WI38 cell, BHK-cgll, COS- 
7 cell, MD r CK;cell, C127 cell, HKG cell, human ;lgdney 
cell line aril tfye like. Specific examples indudeCHO : Ki 
(Chinese hamster ovary cell : ATCC CCL61), ; BHK 
(hamster kidney cell : ATCC CCL1 6). ; COS-7 (GY-1 Orir 
gin, SV-40 ^ceH : : ATCC CRL1651). Vero cell (African , 
green j^nfey.mpey cell : ATCC QCL81), mouse mye- 
loma cell (X63-Ag8-e53 ; P3U1), hiiman lymphoblast 
cell (IM-9, ATCC CCL159), parent cell for preparing 
human-human hyjbridoma, dhfr d^ippnt. cell lines 
thereof, HGPRT deficient cell lines thereof, ouabain 
resistant cell lines thereof and the like. ^ : [ 
[0030] An animal cell is cultured using the medium for- 
culture.of the presentjnvention by th§ following method. 
That is, an animal cell is cultured in the inventive 
medium placed in a culture cqi^ineri; t such as dish,: ;: 
flask, ronerTbottle, spinnerjlask, irucrocarrier, microcap- 
sule and a culture apparatus- using hpllovi.fjber, which t 
are known well for use. in culture; but the cor^irier-iGinot 
limited to these exemplified. ^The method of -Gu.ltuf.e- ; 
includes, for example, subculture generally, per^orrriedin 
the abov^mentioned culture container, andiContinuous 
culture performed for a long time under constant culture 
conditions by.supplying a new, culture solution complex 
menting the old culture solution which is continuously or 
discontinuously extracted from the cwlture tank together 
with thecal or upon ^ef^atWj9f the cell. Mprecyer, 
the animal cell can be cultured in the inventive medium 
in the form of a highly dense, culture. Specifically, culture 
at high density of not lessjhan 10 7 cdls/ml is pr^rable. 
Other cujtuire obn^fons are^forrexample, culture term, 
perature 30-37°C, cjulturetime 1-1Q days. In addition, by 
appropriately changing the m^cfiurifv a-prolonged, cpr>r; 
tinuous culture can t>4 achieved,, — . _ ; - e 
[0031 ] W physiologically active sui^stance such as pro- ; 
tein is produced by the cal by , a method known in the 
field of art Examples of the m^thodrfnciude those dis- 
closed J|i Japanese} Patent Unexamined Publication lslo, ; 
61-1 77^87 (correspj^ing to ER-An15^272]f, Japanese. 
Patent Ur^amiriedPuWication N9 T 63-146/89 (corre- 
spond^ to US ^ EP-A-253241) 

and thelike^;^ . "■.«■'•.•■* t --"..rf: - x 

[0032] According to the production method jrf a phys- 
iologically active substance of the present invention, for 
example, a physiologically active substance r such .a^. 
antithromttn-lll, proUK, UK, f PA, hepatitis B virus _ sur- 
face antigen, hep^ttis pre r S-B virus .surface antigen,* 
I FN, colony formation Emulating factor, rpono^onal. 
antibcdy>nd thejite ^ t : . ? 

Examples . ; _ ^ - , r > . 

[0033] The, present irWention Js ei&ained in more, 
detail in the followihg^by jwaiy cxf Examples which do not, 
limit the present iny^ion in any w^ , . . * 



Example 1 Preparation of medium for culture ? 

[0034] A&a basal medium, RPM1 1 640 nrtedium [1 0:2; ' 
g, Gkxfing, J. W (I960) J ■ Immunol/ Methods 39i 285^ , 
JAMA19^(1957)rvfeS r us^i. As addrtiv^ rHS^ (1 g), ; 
insulin^ fng)j b^ef^fenv^d peptohe : (^ QX jiirl^^nn 
(10 mg), ft^xa^ mg), thymidine (4 m$, : &> 

tocopKSrbl (0713 ri^arxl selenium (4 ^g) were u^'to^ 
give 1L of a medium for culture. The rHSA wasr derived I s 
from Richiapasforis yeas*; which was prepared accord-' 
: ing to Japanese Patent Unexamined Publication No. 8- ~ x 
• 116985:-,; nc-:*;/ * f-^. ^.r:^/ u i 

Example 2„Cultor^of human Wc^ney cell tir*e 



us. 



[0035] > Human >adney cell line was adhered^ to micro- 
carrienbeads and added to tfier mediultilcfr culture pre- • 
pared in Example 1 to a conCehtratic^ ttf 10 7 ^ll^ 
The ceils were cultured under th^ 37*C; 
5% CC^. :A$ a result, production: of proUK coit6spdnd- v 
ing to Cie^.S^U/mLwas Confirmed irithe Culture solutibrt 
in 2 days^ ^ Tb^i MCu&iresQlutioft was changed every 2^3 ! 
days thereafter;; whereby continubus^cufture oveir a long 
period of ;time (at ieast ; bne-4morith) ^buld be performed: 



25 



i 

v, 
30 



>.- ■ . 
40 



Effect of the Invention . i -i »c-0 ? * * >< ^ 

V —y-K -'■ :^>r- rvi/ 'if;c ■•■ r3^'- ; : " il' 
• t ----- *^ • - ^ ■ 

[0036] v The use erf the medium for culture of the 
presents inventicxn contaiimg^' human r^rum albumin 
: (rHSA)fhaving constant <$us&tfy? and obtained JiyJgSrte 
manipulation has led tath©:^ ofcell 
r proliferation papabHfty: and production ot physiologically 
active eubstarKte, :^wtticb^ 

ri achievoct wben^^seixiWHeodt^nihg^m andtor a 5 
^converrBoreil -seaimrfree me&um. containing plasma- " 
oderived-HSAiaFe/iefUS^d,, ds wall as stalEe cjsialfty of the 
;Hmediunvan<J: ensured r^r^udbi^o*^^ 60 ^ 0 - ° : 
:o[0037] This appliC€tfiOn>Rr; IhfES^^ afiplicatibn No. ! 

■210()04/3^ jUediiaiJ^^^^ is [ 

^. ;: incon3orat(^ v |tereintQ to^rfcteretcar^i i ;r. L~-* 



Claimsii »:> ; t - . e .ei^^v ""o-i 

v ,1. A medium, for qultare^.cbrrtaininig ja tiuirart feefiim ( 
lV 45: (f >albufnin qbtainec^by ge^n^^trfation: jm -. < 

\ . ?;r 2. The^fn^^mfefT cuH^reof c5aim c»nfprisiing,- as^ 
^ „ : r basal m^ium^ DMEI^^ roediu*n, 'Flfi: tedium ;or. 
^ • . r \ RPMiit646.iw^u;mj;n ^^fii^io-.-o ^ •'■ ■ 

A 3. The iT^um fo«^to *f© 

n .j^- humanse^um aiburoirX<>btairted^y ftene : rinanipula= 

-V ^ ; - tion , is the altajrniri. product ^ huroainis'eFum, 

, , albunBn-prpducing yeast,. .00 * , ■ ;^ I- ^ ; c 

j..,* 4. The^medium for ; culiim« of claim. 1; fur^encewntainr 
rj ing inswlin. r to-.. -vrS-r ^' ' r^'W.-o r'- 
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5. The medium for culture of claim 1 , further contain- 
ing peptone. 

6. The medium for culture of claim 1, further contain- 
ing transferrin. : \ . ^ 1 s 

7. The medium for culture of claim ^further contain- 
ing insulin, peptone and traijsfcmV * 5 \' : /}\ i \ * * ; : 7 V 

8. A method for culturing an ^imal cell, comprising w 
culturing the animal ceTfin the medium "of claim ^ -2 

9. The method of claim 8, wherein the animal cell itself 
is capable of prodi^ngia phys^ :C'Z~.~-.Z 
stance or producing a heterologous physiologically is 
active substance by transformation by genetic engi- 
neering, j *" *,™~-7i j * /',r*^:;;^;x^^ 

1 a The method of claim 8, wherein the animal cell is a 

member selected from the group . cpn^sLing. of so 

human kidney cefl line, hybridoma. leukocyte, 

human kkiney cen^mdaroma cell. Vero ceCHefa L 1 . 1 
cell. CHO cell, Vtfl 38 cell, BHK cell] 1CC^7 cell ^ > - 
MDCK ceJI, C127 cell, HKG cefl. mous£ niy^ph^ V : 
cell, human lymphomas! cell, apparent cell for pre- : ' r '*l 
paring human-human hybridomk dhfr deficient celf ' ' 

lines thereof. HGPRT deficient dell lines thereof and 
ouabain resistantcel! fines thereof. . i :-. 1 ; c : 

j . : : i^'ik\ "ir ,ic if 33 -* : ■ 

11. A method for producing a physidfogifcally adtive ' 
substance^ comprising culturing an animal cell 
capable ot producing the physiologically active sub- ... r{ ■ „ 
stance in.the mecfium of claim 1 to produce the 
physiologically active substance, and harvesting 35 , \ 
the physiologically active substance from the cul- ' c r 
ture. * j - ,;T:-;i 

i ! 

12. The method of claim 11, wherein the animal cell 
itself is capable of producing a physiologically 40 
active substance or producing a heterologous phys- 
iologically ^active- substance by transformation by ~ 
genetic engineering. v-*. , ; :r w - 1 - ^ \ 



13. ^emethcdcrfdyrii l'l;^ 

active sub^nce ss,a member ;j5etecM?from-.!!ie 
group <x>misfiing 6f pw&rokiiWs^ v\\ 
thrombin-ll', tissiae plasminogen &stiYa!or. hepatibs ^ ^ 
B virus suif^e;apti^ ; 
face antigen, interferon, colony ^forifiatiotT r&mtoalp^-'sb 
ing factor arid monoclonal antibody^ 5 ^ * J 1 * * = 
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